Math 11
Final Exam - Practice - ANSWERS

m A.
[1] 4
1
21 5
31 V17
m B.
[1] No solution
[2] x=-5

2] 24=16
m D.

[ 2

2]  3.168
3] 5

m E.

The points (0, 1), (1, ) could be ploted and labeled.
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mF.
[1] DMN¢ =R —{-5, 3}

2] g(x)=3x+8, f(x)=Vx

m G.
_N3
[1] :
1
21 -1
__1
[3] 7
4 V2
6-vV2
[5] 1
m H.
_ T 4 27
[1] x = 3 or 3
_2r . 4Arm
[2] X = 3 or 3
[3]x:§0r4T”
T S5n
[4]xe[§,7]

[1] Graph y = sec x. Show at least one full period.

N
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[2]
f(x)=2sin2x
[3]

f(x) =sin4(x+ %)

mJ.

[1] sin3x=sin7x

sin3x = sin7x —=>3x=7x or 3x=mn-7X
2n7 nt
3x=T7Tx+2nn<<=4x=2nsm, SOX = 1 :T,nez
3x:7r—7x+2n7r<:>10x:ﬁ—2n7u:>x:l—ﬂo—n—;, nez
2nrw 7T nrw
.'.xe{ ,neZ}U{———,neZ}
4 10 5

[2] sin28 =cos36
cos 36 =sin (1—36)
2

29:%—3e+2nn

260 =7 - %—38+2nﬂ
29:7T—§+39+2nﬂ

9:—£+2IIJT
2

2nrw

.'.xe{l+ ,neZ}U{—£+2n7r,neZ}
2
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m K. Answer the following.

[1] In an arithmetic sequence, the 5t term is 22 and the 10t term is 47. Find the 16 term.

alg =17

[2] A geometric series has 1y = 6, t5 = 48. Find S, the sum of the first 10 terms.

ajlg = 1536

m L. Prove ONE of the following.

sin(x—y) _ tanx—tany
sin (x+y) tanx+tany

LHS
sin x cos y — sin y cos x
sin x cos y + sin y cos x

1
sin x cos y — sin y cos x [ COS X COS y )

sinxcos y+sinycosx | — L
COS X COS y

sin x cos y sin y cos x
COSXCOSY  COSXCOSYy
Sin x cOs y sin y cos X

COSXCOSY ' COSXCOSYy

tan x—tan y
tan x +tan y

= RHS

2
2] 1 +cos? x = An-xt2
Sec~ x

RHS
2

tan“ x+2

8602 X
02
Slnzx + 2
— _COST X
1
COS2 X

2 x+2cos? x

sin
cos? x
1

COS2 X

=sinZx + 2cos? x

2x + COSZX +COS2X

2

= sin
=1+ cos
= LHS

X
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m M. Answer the following. (10 points each)

[1] (1+i):ﬁ(c08%+isin%)

[2] Use de Moivre’s theorem to compute

(1 +0)°

= (\/3 (cos I 4+ isin ﬂ))6

4 4
=(\/§)6(00537” + £ sin 37”)
=) (0-1)
=81

n(n+1)

[3] Use mathematical induction to prove that 2?21 i= >
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Prove:1+2+3+...+n= @forn:Z, 3,4, ...

Proof.

Let S;, be the statement 1 +2+3+ ... +n = Mgl)—, n=1,2,3,....

Basis. Verify that Sp is true. Sy is 1 = % . Clearly true.
Inductive step. Show that if S is true then Sj,.{ must be true, k € Z7.

Suppose S, is true for some k € Z 7, i.e.

Sp:1+2+3+...+k= @ . [Note: statement S; is known as the induction hypothesis. ]

Show that then S}, | must be true, i.e.

(k+D) ((k+D)+1) _ (k+1) (k+2)

Stp1:1+2+3+..+(k+1) = 5 5

LHS =1+2+43+...+k+(k+1)

= @ + (k+1) [Note: here we have used the hypothesis, statement S}, .]

k(k+1)+2 (k+1)
2

(k+1) (k+2)
2

= RHS

Conclusion. If S, is true, then Sy | is true. Since S71is true, S1, Sp, $3 ... are all true.

Sy istrue.1+2+3+...+n=@,nez+

O
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